Cell cycle regulators modulating con A mitogenesis and apoptosis in low-dose radiation-exposed mice.
Low doses of ionizing radiation (LDR) are reported to induce transient changes in mouse lymphocytes, such as enhanced response to polyclonal T cell mitogens, increased expression of heat shock proteins, and p53. We evaluated the role of cell cycle proteins and apoptosis in lymphocytes of C57BL/6 mice exposed to 20 cGy fractionated LDR. We found an enhanced cell proliferation in response to the mitogen concanavalin A (con A). The expression of several cell cycle and apoptosis-related intracellular and extracellular proteins was analyzed by flowcytometry following labeling with specific antibodies. An increased response to con A was accompanied by an increase in the expression of proliferating cell nuclear antigen (PCNA) and cyclins D and A. The expression of cyclin B did not change significantly. In 20 cGy-exposed C57BL/6 mice, the caspase activity and apoptosis were reduced in con A-stimulated spleen cells as compared to sham controls. The expression of Fas and Fas ligand was analyzed by labeling with specific antibodies followed by flowcytometry. There was no change in the expression of Fas and Fas ligand. The change in the mitochondrial transmembrane potential was followed by labeling the cells with the dye 5,5',6,6',-tetrachloro-1,1,3,3-tetraethylbenzimidazolcarbocyanine iodide (JC-I) and analyzing by flowcytometry. Mitochondrial stability was increased in spleen cells of LDR-treated mice. These data suggest that LDR induces augmentation of mitogenic response by modulation of expression of cyclins and the mitochondrial membrane potential leading to reduced apoptosis.